Tracers 8-48 hrs 72-167 hrs 23H-glycerol (4)' 12 (10-14.9)" 50.6 (40.5-51.7) 1-l*C-palmitate (1) 15.8 53.3 182%-choline (3) 21.5 (19-26) 73.4 (1) x = number of experiments xx = range of values (Two rats were studied at each of the following time intervals in each experiment: 8, 12, 24, 32, 48, 72, 96, 120,144 and 167 hr).
The 171 of glycerol and palmitate in SL were found to be similar for both fast and slow components, whereas 171 of choline and phosphate were greater. In contrast to SL the TU of all these isotopic compounds were similar to each other in all other pulmonary and hepatic lecithins. These results suggested that SL may be metabolically distinct from other lung lecithins.
Further evidence to support this view was obtained from three experiments, where 2-SH-glycerol and 1,3-14C-glycerol were injected simultaneously. The SH: laC ratio in SL was 67.3 + 5.1 percent (mean * SD) of the ratio in the injected glycerol at all times from 15 min to 100 hr. In contrast, the fraction of lung lecithin containing 70 percent palmitate and 10 percent stearate had a =H:14C ratio close to 100 percent. These data suggest that a significant fraction of glycerol in SL, as contrasted to lung lecithin, is derived from pathways utilizing dihydroxy acetone phosphate. The hepatic lecithins showed a different pattern, the SH:14C ratio declining from 150 percent at 15 min to 90 percent at 100 hr. Thus, there does not appear to be isotopic discrimination in lung tissue, such as may occur in liver.
To further delineate the possible role of methylation of phosphatidyl ethanolamine (PE) in SL synthesis, lung and liver slices (200 mg) were incubated in oxygenated Krebs-Ringer medium 3 with either Me-"C-betaine, or l,2-14Ccholine + Me-SHcholine for 5 to 60 minutes, Label from betaine was incorporated in hepatic lecithins, but not into lung lecithins. Furthermore, incorporation of the labelled cholines into lung lecithins was similar, indicating minimal transfer of methyl groups from betaine. Oxidation of choline to betaine in lung was minor, compared to liver.
The results of these experiments support the view that SL is metabolically distinct from saturated lecithins of whole lung, and that SL is synthesized by the de novo CDP-cholinediglyceride pathway. Further studies are needed to establish the route of glycerol incorporation. Methylation of PE and acylation of lysolecithin make only a minor contribution to SL biosynthesis.
Discussion
Dr. Langdon: Is it possible that the endogenous synthesis of phosphatidylcholine (PC) in lung does go via dihydroxyacetone phosphate (DHAP) with a subsequent reduction? The remainder of the PC may originate elsewhere and may be transported to the lung with a serum lipoprotein. Dr. Bdint: I don't think we can answer your question from our data. I think there is information from Hugh Spitzer's laboratory which argues against this. That all PC is made via the DHAP pathway is unlikely since S H is incorporated into the number two position of glycerol 22s 17TH ASPEN LUNG CONFERENCE of PC. Dr. Johnson: To follow up on your question, am I correct in assuming that glycerol must be phosphorylated first regardless whether the synthesis goes via DHAP? I h o w of no reaction in which the glycerol is converted directly to dihydroxyacetone and then phosphorylated. Therefore, it must go through the same glycerol phosphate pool. Dr. Bdint: That's correct. 
The Use of Monolayer

I
n order to study factors influencing the growth and maturation of the fetal lung at the cellular level, we have utilized short term monolayer cultures af mixed cell populations prepared by trypsinization of fetal lung tissue.
In view of numerous studies suggesting that certain hormones, notably corticosteroids and thyroxine, influence fetal lung development in a number of species,' we have studied the effects of these hormones on the cultures as a function of gestational age. Accumulation of DNA was measured as an index of cell proliferation, and the incorporation of isotopically labelled precporq into disaturated lecithin-the major component of the pulmonary surfactant-as an index of biochemical maturation.
Studies with cultures prepared from mid-term human fetal lunge revealed that cortisol, the major adrenal glucocorticoid, markedly stimulated the growth of these cells when present in the culture medium at the concentration of 5.5 x 10-6M. Using the fetal rabbit as a model, cortisol had a similar effectS stimulating the growth of lung cells prepared on days 20 and 22 of gestation. Beyond this time, however, the growth promoting activity of the steroid was not observed: cortisol having no effect on cellular growth on days 24 and 26, and signscandy inhibiting growth on day 28.
When the cultures were incubated for 24 hr with 0.1 @i of albumin-bound 14C-palmitate, cortisol pretreated cultures incorporated sigrdicantly greater amounts of this precursor into disaturated lecithin on day 26, and to an even greater extent on day 28. Thus, it is apparent that the effect of the steroid on fetal lung cells is dependent upon the age of the fetus at the time of exposure. At midgestation, cortisol enhances lung cell proliferation, while as term approaches, it enhances maturation and slows growth.
To further examine factors which might influence the maturational process, we have exposed, for six hr, confluent monolayer cultures of 28 day rabbit fetal lungs to equimolar amounts (1.5 nmole) of SH-choline and Sadenosyl-L-methionine, methyl-14C following which lecithin was isolated by thin layer chromatography from lipid extracts of the cells and media. As shown in Figure  1 , in all cases choline incorporation represented the major biosynthetic pathway, accounting for 90-96 percent of the lecithin synthesized. The incorporation of SHcholine was enhanced by cortisol (p<.01) , dexamethasone ( p< .001) , and L-thyroxine (p<.01) . However, the methylation pathway was not affected. This is in keeping with the findings of Farrell and Zachman' who reported increased lung choline phosphotransferase activity following glucocorticoid treatment of fetal rabbits. Both acidosis (pH 6.90) and hyperoxia (Po, 350) reduced the synthesis of lecithin by both pathways, and this to a similar extent ( p< .01) . The proportion of the recovered lecithin which was disaturated ranged from 50 to 61 percent (mean 54 percent) and there was no difference between the intracellular and extracellular compartments. None of the experimental variables altered the degree of saturation. Figure 2 presents the time course of lecithin biosynthesis from SH-choline, and its release into the culture medium, in control and cortisol treated cultures. Labelled lecithin first appeared intracellularly after six hours and, subsequently, 40-50 percent was recovered from the medium at 18-24 hr.
We conclude that short term mixed monolayer cell cultures of fetal lung provide useful information in the study of lung development. 
